[Abstract] Corn stalk rot caused by Fusarium spp., a genus of soil-borne fungal pathogens, has become a major concern of maize production. This disease normally causes significant reduction of maize yield and quality worldwide. The field assay for identifying stalk rot resistance using adult plants is largely relying on large population, yet time-consuming, labor costs, and often influenced by environmental conditions. Therefore, a rapid and reliable assay for investigating maize stalk rot caused by Fusarium spp. is required for screening the resistant lines and functional study of maize resistance to this pathogen. We have developed a seedling assay to rapidly screen the resistant lines using 12-day to 2-week-old seedlings. The entire assay can be completed within approximately 16-18 days post seed germination, with inexpensive labor cost and high repeatability. This simple, rapid and reliable assay can be widely used for identifying the maize resistance to stalk rot caused by Fusarium spp. and other similar fungal pathogens.
Thus, the increasing prevalence of mycotoxins produced by Fusarium spp., along with their direct impact on yield losses in many cereal-growing regions worldwide, has become one of the major concerns of much research.
In recent years, due to the rapid development and application of mechanization, the harvesting technology of corn grain by machines puts forward a high requirement of disease resistance to corn stalk rot. Currently, the field assay for identifying stalk rot resistance using adult plants is largely relying on large population, yet time-consuming, labor costs, and often influenced by environmental conditions. Therefore, a rapid, reliable and large-scale method for screening disease resistant lines and identifying the resistance to corn stalk rot is extremely in urgent, which can provide a great convenience for the researchers to rapidly excavate the elite genetic resources of maize. We have previously deployed a seedling assay to identify the resistance of maize lines to stalk rot caused by F. verticillioides (Gao et al., 2007) . Here, we describe the detailed procedures of modified protocol of a seedling assay, which can be applied to evaluate the stalk rot not only caused by Fusarium spp., but also other fungal pathogens, such as C. graminicola. 
Materials and Reagents

Data analysis
Rating scales of disease severity
Score the stalk rot symptoms 3 days after artificial inoculation, with at least three scorings (15-20 seedlings per scoring per maize line). Based on the data collected from three or more scorings, estimate the disease severity for each individual plant using a 5-point classification scale ranging from 1 (highest resistance) to 5 (highest susceptibility) ( Figure 6 ). Rating standards of corn stalk rot symptom are described in Table 1 . non-inoculated control; 1, the most resistant; 5, the most susceptible. 4 Hyphae expanded and observed 2-3 cm beyond infection site; inoculation site got rotten with obvious water soak surrounding infection site.
5
Obviously massive and white hyphae appear and expand upward and downward from the inoculation site; rotten part becomes dark brown; stem easily bent if lifted up.
Calculation of disease severity index (DSI)
Calculate the DSI according to the formula described by Ma et al. (2017) with some modifications:
DSI (%) = ∑(ranking value x number of plants with that value) x 100/(1 x total number of plants).
All of the statistical analyses were performed using SPSS (14.0) software for ANOVA and the Student's t-test, with the level of significance set at P < 0.05.
Notes
